
ANOMALOUS HEAT FROM ATOMIC HYDROGEN IN CONTACT 
WITH POTASSIUM CARBONATE 



ROBERT M. SHAUBACH, Thermacore, Inc. 
780 Eden Road, Lancaster, PA 17601 
(717) 569-6551 



NELSON J. GERNERT, Thermacore, Inc. 
780 Eden Road, Lancaster. PA 17601 



7 PAGES 



r 



(U8PT0} 



9§ 




ANOMALOUS HEAT FROM 
ATOMIC HYDROGEN IN CONTACT 
WITH POTASSIUM CARBONATE 

ROBERT M. SHAUBACH, Thermacore, Inc. 

780 Eden Road, Lancaster, PA 17601 

and 

NELSON J. GERNERT, Thermacore. Inc. 
780 Eden Road, Lancaster, PA 17601 



Anomalous hea. was observed when a nickel tube submerged in 06 
fractional quantum energy levels-below the traditional ground state. 



I. INTRODUCTION 

positive results using both light and heavy water. 

Light water electrolytic experiments conducted 
The most outstanding example is a cell producing 41 watts of heat w th only 5 watts 
input power. This cell has operated continuously for over one year. 

There are many theories attempting to explain the ^ ^J^LS!Z £ 
excess heat. Some include a nuclear reaction; J^^hotogi^Wc film 

non-nuclear theories simply because our chemical. ^ l, ^^ bo '^ background. This 
measurement, have not detected the presence of ^^^^Si^ magnitude below 
is confirmed by most experimenters showing nuclear by-products orders oi g 
those required to explain the excess energy. 9 

One theory that does not rely on nuclear reactions is f^^^^SZ 
lhal the atomic hydrogen produced by electrolysis at a ^^^^ ' £ "ash." 
carbonate catalyst to produce excess energy while making a new form of nydroge 

Thermacore has tested the Mills' theory by ^^^^^^ 
excess heat without using electrolysis. The ruckel ^JJ^^S^ 
replaced with a thin walled nickel tube containing ^^Sl/aate. The hydrogen 
molecules are dissociated into atomic hydrogen on the tube .ns.de sunace , . $ 

"rmeates through the tube wall and contac ts P~ "f^SS "Tmou Mhe need for 
produced, and according to the Mills' theory a new form of hjW^ 
e tenolysis. The non-electrolytic test apparatus and results are described below. 
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II EXPERIMENTAL 

A schematic of the non-electrolytic cell is shown in Figure 1 . It consisted of 6. 1 meters 
of annealed nickel tubing 0. 160 centimeters outer diameter with a 0.025 centimeter wall. The 
tube was wrapped into a coil 4.3 centimeters long by 2.8 centimeters in diameter. One end of 
the tube was welded closed; the other end passed through the end cap of a cylindrical pressure 
vessel and connected to a Nupro SS4H isolation valve. 

The cylindrical pressure vessel was annealed nickel 200 tubing 8.9 centimeters long by 
3.5 centimeters outer diameter with a 0.160 centimeter thick wall. The end caps were machined 
from 0.318 centimeter thick nickel 200 plate and welded to the cylinder. The pressure vessel 
was protected by a 0.635 centimeter stainless steel pressure relief valve NUPRO R3A set at 133 
atmospheres. A 0.635 centimeter NUPRO SS4H fill and vent valve was also attached to the 
upper end cap. 

Temperatures were measured with an Omega 0.160 centimeter diameter type K, 316SS 
sheathed ungrounded thermocouple that passed through a Swagelock type 200R4B fitting welded 
to the bottom end cap. Temperatures were recorded using a microprocessor thermometer 
(Omega HH21) having a detection limit of ± 0.1 °C. 

The internals of the pressure vessel were cleaned by filling it with 0.6 molar K 2 CO a /3% 
H 2 0 2 for 30 minutes. The solution was removed, and the pressure vessel was rinsed in distilled 
water. A fluid charge of 30 ml of 0.6 molar K 2 C0 3 was added to the cylinder covering the 
coiled nickel tubing. A 17 bar nitrogen cover gas was used to suppress boiling within the 
pressure vessel. 

The heater consisted of a 14.4 ohm, 1000 watt Inconel 600 jacketed Nichrome heater 
made by Wallow. It was wrapped around the outside diameter of the cylindrical pressure vessel 
and powered by a 110 VAC variable transformer Powerstat 3PN116C. The voltage (+0.1%) 
and current (±0. 1 %) were recorded with a Fluke 8600A digital multimeter. The heating power 
was calculated from these measured values and remained constant throughout the test. 

The entire pressure vessel, valves, finings, and associated tubing were covered with one 
inch of Fiberfax insulation. The effectiveness of the insulation can be established by noting that 
35 watts of heater power were required to increase the temperature of the pressure vessel to 
215°C above the 18°C room temperature ambient. 

The tubing was leak checked before and after the test using a helium mass spectrometer 
leak detector with a sensitivity of 10 10 std cc/sec. Helium pressure inside the tubing was set at 
2000 psi while the pressure vessel space was evacuated after connecting to the mass 
spectrometer. No leaks were observed. 

A duplicate set of the experimental apparatus was fabricated to serve as a control. It was 
cleaned and treated identically as the K 2 CO, apparatus except the control used 0.6 molar Na 2 CO, 
as a working fluid in place of the K 2 CO,. Chemical analysis of the working fluid was done to 
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identify any potassium contamination. Mills' theory 2 shows that unlike K 2 C0 3 Na 2 CO does not 
provto AeT.2 eV energy sink required to stimulate hydrogen electron transUions t » fracnonal 
^anl levels. The theory predicts that no excess heat should be produced using Na 2 C0 3 

in RESULTS 

The calibration and test results are shown in Figures 2 and 3. The procedure included 

veS the hydrogen to atmosphere. The individual steps taken are hsted below. 

. The inside of the nickel tubing was opened X^ 1 ^^^^^^ 
valve. This condition existed during the calibration run; calibration results are 

shown in Figure 3. 

The PR heater power was set at 35 watts which resulted in a steady state pressure 
vessel temperamre of 215»C above ambient. The 215.-C ^"J^ 
used to hehVprovide adequate hydrogen permeation through the wall of the n eke 
Sc. Tto condition was held for 20 hours to assure steady state cond.tions 
existed. 

. The inside of the 0.160 centimeter diameter nickel tube was evacuated and 
immediately pressurized with 70 atmospheres of hydrogen gas. 

The pressure vessel temperature began to rise as shown in Figure 2. 

. At 301 - C rise above ambient, the hydrogen pressure inside the 0. 160 

diameter tubing was vented to 1 atmosphere air to stop the ^^fj^ nt 
the potassium carbonate saturation pressure from actuating the relief valve. 

. The vessel temperature began to drop immediately after venting the hydrogen. 

The data in Figure 2 show an increase in cell temperature of 86°C after the application 

Figure 3 to be about 50 ± 3 watts. 

A nominally identical test was done using the control apparatu^ »^ 
working fluid. The results from this experiment are also plotted in Figure 2. N ^<™*^ 
wonting uu.u. nr-urs when using the control; the associated power 

a slight temperature increase of about 5 C occurs wnen 
is about 3 watts as determined from the calibration curve of Figure 5. 

Chemical analysis of the Na 2 C0 3 working fluid was done to identify the amount^ 
potassium aTa contaminant. The results show potassium ^"^^^^nJS 
origin of this potassium and its contribution to the 3 watts of the anomalous heat are curr 

unknown. 
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The above test results show about 50 watts of anomalous heat are generated at the time 
hydrogen gas is allowed to diffuse from the nickel tubing into the potassium carbonate solution. 
Much less heat, on the order of 3 watts, occurs when using the sodium carbonate control. 
Analyses were done to identify alternative explanations for the source of heat in addition to that 
proposed by Mills. The results of these analysis are summarized below. 

fi a * Compression : The excess energy is initiated at the time hydrogen gas is released 
into the coil of nickel tubing. Analyses were done to determine if the energy released from 
compression of hydrogen could explain the increase in temperature observed during the 
experiment. Using the equation: Energy = tt x Pressure x Volume shows that about 40 joules 
are generated during gas compression compared to the 9 x 10 s joules generated during the five 
hour test at 50 watts of excess heat. Clearly, gas compression does not explain the excess heat. 

HvHmpen Blanketing : Hydrogen permeates through the wall of the nickel tubing and 
collects in the nitrogen space above the potassium carbonate solution Estimates show that 
within the first hour of the test about 0.3 cc of hydrogen will pass through the tubing wall. This 
small amount of hydrogen being a better heat conductor than nitrogen will slightly increase the 
heat transfer coefficient between the cell internals and the upper portion of the nickel cylinder 
A modest temperature decrease is expected rather than the 86»C temperature increase observed 
during the test. Hydrogen blanketing is not expected to be the cause of the excess energy 
observation. 

Chemical Reaction : Hydrogen could react with other material located within the tubing 
or pressure vessel. For example, the nickel oxide located on the tubing inside diameter will 
most likely be reduced by hydrogen when heated to 235°C. This reaction would be exothermic. 
Th^ NaCO, control shows mat, It best, this effect could account for 3 of 50 watts of anomalous 
heat observed using K 2 C0 3 . 

Mills' Theory 2 : The electron of the hydrogen atom is predicted to fall to fractional 
energy levels, n = Vi. Vi, W. and so on, thereby releasing energy when contacting a resonant 
enerly sink of 27.2 eV. The "ash" of the process is the "shrunken" hydrogen atom called a 
hydrino. Two hydrinos will react creating a dihydrino molecule forming what is reported by 
Mills to be an inert gas. 8 

Methods are being perfected by Lehigh University for detecting the hydrino atom. 181 One 
of these methods, called ESCA (Electron Spectroscopy for Chemical Analysis) has been shown 
to be capable of identifying the hydrino atom absorbed on the surface of nickel cathodes used 
in electrolysis of K 2 CO,. This work shows a peak at 54.6 eV the energy predicted by Mills to 
be the binding energy of the electron for the hydrino atom H(n = x n) in vacuum. 

ESCA analyses were also done by Lehigh on a virgin sample of nickel tubing as ; well as 
a sample removed from a K 2 C0 3 diffusion cell. The results of these analyses ; *ow the 
characteristic hydrino peak at 55 eV for the sample used in the diffusion cell; no P"*« ^ 
for the virgin sample. This peak is shown in Figure 4 helping to confirm that excess energy can 
be produced by diffusion of hydrogen through nickel as well as by electrolysis. 
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V CONCLUSIONS 

An exothermic reaction occurs when conditions exist for contact between hydrogen atoms 
An cxomcnun. „,^ na ^ conditions were achieved by diffusing 

and potassium carbonate on a nickel surface. These ^ 

hydrogen through a -"^^^ SSSS^^S^ SLT S^LS^J and others during 

exothemuc reaction could be similar to that °° s ^ y ^ 

electrolysis when usuig a nickel cathode in a °^ s ^ e °^ of MiUs > wh ere a new form 
conditions for an exothermic reaction are consistent with the theory 
of hydrogen is produced at a lower energy state. 

hydrogen. Results will become available in the spnng ot 

REFERENCES 

x„-„ t? a nrfS Kneizvs "Excess Heat Production by the Electrolysis of an Aqueous 

1 M,US ' R ? o^L^:^»«^y« and the Implications for Cold Fusion". Fus.on 

Technology, 210, (1991), 65-81. 

2 Mills. R.L., Unification of Spacetime. the Forces Matter, and Energy, Technomics 

Publishing Company, Lancaster, PA (1992). 

3 Ohmori. T.. and M. Enyo. "Excess Heat Evolution During E^trolysis of H O with 

Nickel, Gold, Silver and Tin Cathodes", Fusion Technology, 24 (1993). 
pp. 293-295. 

Noninski V., "Excess Heat During the Electrolysis of a V^i^^iw^) 
Potassium Carbonate with a Nickel Cathode", Fusion Technology, 21 (1992), 

pp. 163-7. 

Proceedings: Third International Conference on Cold Fusion, Nagoya, Japan. 
October 21-25. 1992. 

S.orms. E., "Mea—s of Excess Hea, from a Pon,F 1 eisch m »™-Type Hectic 
Cell Using Palladium Sheet" Fusion Technology, 3. 230. 

Mills, R., W. Good, and R. Shaubach, "DiHydrino Molecule Identification". Fusion 
' Technology, January (1994), in progress. 

Mills, R. and W. Good, "Fractional Quantum Energy Levels of Hydrogen", Phys. 
Letts. A, in progress 

Rees L B "Cold Fusion: What Do We Know? What Do We Think?" Journal of 
Fusion Energy, Vol. 10, No. 1 (1991), pp. 116. 



4. 



5. 



7. 



8. 



r r 



LIST OF FIGURES 



Figure 1. Non-Electrolytic Cell Design 

Figure 2. Non-Electrolytic Cell Response to Hydrogen - Using K 2 C0 3 and Na 2 C0 3 as 
Working Fluids 

Figure 3. Estimate of Excess Energy from Calibration Curve 

Figure 4. Comparison of ESCA Results for Virgin Tubing Compared to Tubing from 
K 2 CO, Diffusion Cell 



6 



PRESSURE 
RELI1 




WARM-UP c 

HEATER "2-o 
o 
I 



ooo 
<poo 



ooo 
ooo 



pressure- 

VESESL 



FILL AND VENT 



-HYDROGEN INLET 



ooo 
ooo-iiL 



ooo 
ooo 
ooo 



NICKEL COIL 



K CO., SOLUTION 



-THERMOCOUPLE 




TIME (hours) 



100Q 




35 WATT- I 
INPUT POWER* »~l 



POWER (WATTS) 




F -*/ 



